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In accordance with NASA policy regarding the administration
of research grants, we are gsubmitting the required technical gt
report for the period of April 1, 196& through Septem-

ber 30, 1965.

Aerobee Hi Sounding Rocket

Analysis of photomstric measurements of stars made on Aerobeae
4.55 indicate that for spectral types B2 to AS mcdsl stmospheres
(e.g. those of Strom and Mihalas) represent well:he continua of
stars over the near ultrsviolet to 2000 A. In particular no dif-
ferences greater than + 0”5 were found between oblcrvntiono and the

models for Gamma Peg 9 Vul
Alpha Del Epsilon Her
Gamma U Ma Delta Her
MuABS coo0voromoonscsssensans coececo .and

no indicetion of any ultraviolet deficiency nctting in nt 2500 A
and extending to shorter wavelengths was found. Since the srrors
in the photometry and calibration are thought to be £.0%5; “such
sgreement is satisfactory.

Observations of Saturn slso made on this flight suggest a
#lbedo in the ultraviolet (0.6 at 2800 A) increasing slightly towards
shorter wavelength. This result is not &s reiiable szs the stellar
obgservations since the deflections were rather poor. Howsver, &
similar albedo was recently reported for Jupiter.

These results wers presented at the Ann Arbor meeting of the
American Astronomicel Society in August, 1965,
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Phot metiic Studies

Using a newly-developed technique tor determining the varia-
t:on in censitivity acruses the phot cathode, iso-gensitivily pro-

t les |.ve been obtained for approximately 140 photomultipliers.
The da. « brained is currently under analysis to determine generic
tiends v various tube types. Relative cathode sensitivities

have been determined for approximately 89 circular cage type photo-
moltipliers (IPH, 931, 1P28, etc.) with manufacture dates extending
back as far as 1Y46. Preliminary results indicate neglible statis-
ical ditfierence between cathode sensitivities of tubes nearly 20
vears vld coupared tomedern versions of the same type, indicating
rather long term stability for the S$-4 cathodes. These tubes aie
currently being examined for total amplification, dark current.

and stability. During an informal conference at RCA, production
techniques tor the tubes under investigation were observed. Plans
a1c onderway tor obtaining ''partical-detector'" versions of the

sane civculac cage type multipliers (i.e. identical types without

n tube noise.

¥-15 Prugiress Report

On June ?? the X-15 flew to an altitude of 150,000 feet and
the hatch was opened for 20 seconds. This was the first test of
SAL's X 1) justrumentation under the approximate conditions planned
for the later data flights., All four cameras functioned but the
buﬁﬁetiqgigffgggg:;e}ggiyely low altitude produced some wandering
in the stabilired platform. Strong backgr sund light overexposed
all of the 1ilns as we expected from Burkhead's earlier photometry

of the uv sky {rom the X-15.

The next test flight. July 8, aimed at acquiring a specific
star with a roll angle of about 30°, The X-15 reached a peak
altitude of 211,000 feet on this flight. Again all cameras func-
ti aed, bat ti. pilot was aut able t: hold the desired pointing.
During most of the hatch-open time. viovlent motions in roll and
pitch vere exposed with each caera. The expisure times for the
sequerces were 5, 290, 1. 5, aud 1 scconds. Strong background
Tight presisted at this higher altitude, as seen by the visual cam-
eras and the three tilter cameras centered at 2800, 2500, and 2000
Angstr s,

The July 3, flight also carried a spectrograph t. measure the
Sinfeusity and spectral distribotion ot the daytime sky. The spec-

“tripraph was designed and constructed at SAL. and its optical
¢ mponents consist of a singgéfnwwave mirror, a plane retlection
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At inueds
gyarting blazed at 273 Angstr ms, and a curved hclder for a 35-mm
film i1 The {nstrument recocds the rvegion A3500-1800 with

dispersien ot about 89 Angstroms/mm,

' ke the cameras, the spectrograph makes a single exposure

1

whose jenpth 18 controlied by the opening and closing of the hatch,

Becasse the flight of Juiy B encointered pointing difficulties,
NASA selec:eo arbituary roll and pitch for the next test on August
3.+ 1he tlight of August 3 reached a peak altitude siightly over
200,000 feet and the hatch was open for 37 seconds. Again the pilot
encountered control difficulties. Except for & few seconds during
the 20 second expousre, however, the platform maintained a pointing
wt%hin the planned limit of one minute of arc. Two uv cameras failed
to transport film properly, but the 72800 and visual films were satis-
factory except for the amount of background light. Unfortunately
the siar field observed did not contain stars light enough to detect

“onk:the films,

Following this ftlight Mr. Ruiand Voith of AUs designed and
built a new power supply for the camera transport weéchanismsé. Since
the installuation of this power supply we have had no further camera
failures.

The spectrograms obtained on July 8 and August 3 (id not
cenfirm a bright v sy, For this reason the flight ot Seprember

2 was usced to determine whethzr sunlight scatterved in the instrument
hatch was responsible for part ov all of the background observed

with the cameras. For this €light cameras were meounted symmetrically
on the plat. rm, with one pai- (one visual and one A250Q camersa) on

the letft and . n identical paim on the right side, The flight i1eached
240,000 fect and achieved tha planned. arbituary poeioting of zero
roll and 87 back pitch. Again the plattorm performed satisfactorily.
Differences in background light as seen from the right and left

gides of the platform showed that scattered sunlight did contribute
to the film blackening.

un the basis of these three flights {July 8, August 3. September
2} it was decided to postpone future flights for approximately two
months t permit building and testing of scattered light traps for
the camevas. This requires altevations in the camera mountings, pri-
marily lowering the cameras toe gain space for the light traps in the
very limited ¢ nfines of the X-15 hatch. The camera platform and
light traps are now under construction at SAL.

Sincerely,

/4ijbﬁr%4¢t,L)(;;g4;_,,

Arthur D. Code
Principle Investigator
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